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UN ITED STATES PATENT OFFICE

OF OHIOAGO ILLINOIS A GORPORATION OF ILLII\ OIS.

TOLL TELE PHONE SYSTEM

No. 90’7,804. o -

N Sp eclﬂcatmn cf Letters Patent o
Apphcatmn ﬁled March 28 1903 Serlal No 149 983

Pa.tented Dec 29 1908

Be it known that I, DAVID S. HULFISH a

resident of the city of Ohlcaﬂo in the county-
‘of Cook and State of Illmms have invented

certain mew and useful Improvements in
Toll Telephone Systems, of which the follow-
ing is a full, cléar, and exact description.

The mventlon relates to telephone—Sys—?
tems and toll—apparatus associated there- |

with. A desideratum in toll-telephone-sys-

tems, is to provide a system which will not |
- reqmre performance of functions or atten-

- tion upon the part of the central operator,

15

20

- other than those necessary in tele hone-sys—-
I) rental 1s

~ paid. Performance of additional functions
incidental to toll—&pparatus results 1n. re-

tems, wherefor a fixed periodic

tarding the service, and delay in establish-

ng telephomc commumca,tlon between Sta-

tions.

~ One of the ob]ects of the mventlon is to-
- provide an improved toll-telephone-system,

- in which no additional functions are imposed

25
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upon the exchang

The invention further demgns t0 pr ovlde

“an improved system, which is automatically
operated to place a deposmed coln beyond-

control of the depositor.

A still further object is to provide an im-

proved system, which includes a coin-dis-
trlbuter—mechamsm which is operable to re-

fund a coin, with automauca ly operating
Means Whereby the coin will be placed be-

yond control of the depositor upon com-
mencement of the desired service.

cludes a com-distributer-mechanism,  oper-

able by the depositor to refund a coin, in
~event the telephone-line is inoperative, or
the desired service cannot be given, with au- |
~ tomatically operating - means Whereb
- coin 1s placed beyond control of the deposﬂtor. L

when the desired service 1s given.
L&Sﬂy

- provide improved toll-apparatus therefor.

- 50

‘The invention consists in the several novel
fea,tures hereinafter set forth; and more par-
tlcula,lly defined by GI&IIIIS a;i; the conclusmn |

- hereof

In the draw'hgs Flﬂure I is a dlagrmm-

| matm Vle"W of a telephone—system embody—'

oe operator by reason of the
‘association of t Il %pparatus w1th the tele-.
‘phone-system.

toll-apparatus.
‘g coin and eFects the operation of the certain
‘coin - controlled and coin-shifted parts.
Also to | gravity operated toothed dog 30, pivotally
- provide a toll-telephone-system, which in-

| vents retra,ctlon of the CO1N.

the | .

the invention deswns to prowde an.
improved toll—-telephene-system and also to

mg one form of the mventlon Flﬂ' II 1S &
view in side elevation of the 1mproved toll-
‘apparatus, the inclosing case being shown in
‘section.
‘section of the toll-apparatus.
tail view illustrating more partlcula,rly the
| locking-bar and shifting-lever of the coin
refunding-mechanism. -
matic view showmg the invention applied to

Fig. I1l is a view in central vertical

a “‘party line”’ system.
A toll—collectmg—&pparatus is located at

each substation, secured within a case 15,
which is ad] a,cent the telephone thereat, as -
The several o
parts of the toll-collecting-apparatus are
‘mounted in a irame 20. A coin-recerving-
slot 22 formed in case 15 directs a coin into a
‘carrier 14, which is pivotally sustained by a
rod 24 and comprises a lever 25, a coin-chan-
| nel 13, and wings 29, which obstruct a lever-
slot 26 and one of Whlch also obstructs coin-
slot 22, when the carrier is out of normal po-:
~sition. The carrier is cut away or notched
at 28, to expose a portion of a coin for en-
'_ gagement with parts hereinafter described,

well understood in the art.

while the carrier is swung to discharge the
coin into a distributer. A spring 30 retains

“the carrier in, ‘and restores the carrier to nor-

55

Fig.1Visa de- - |
60

Hig. Vis a diagram-

65

70 '
75

30

mal pomtlon A stop 27 holds a coin of

‘proper: swe in the carrier, and permits a
smaller coin to pass through coln-channel 13,

85

into a duct 21, whereby it will be directed to

com-—compartment 16, without operating the
Carrier 14 positively shifts

sustained by a rod 32, 1s engaﬂ*ed by, and pre-
The carrier

A

90

discharges a coin and upon a guide 35 which

directs the coin 1nto a coin dlstmbuter

The cmn—dlstrlbuter retains a coin tempo-
rarily until it is either deposited into the

95

lower portion of case 15, which serves as a

‘coin-compartment 16, or “until the coin is re-
funded to the dep051t0r
_comprises a chute 50 pivotally sustained at

The distributer

51 and a coin-rest 52 pivotally sustained at

100

54. Backward shift of chute 50, (see dotted '

yond control of the dep031tor Backward

:'shlft of 00111 rest 52 Wlll cause a coin held

lines Fig. III), will remove a coin from rest
| 52, into a passage 55 which directs the coin
| Into compartment 16 and places the coin be-

105
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in the distributer - mechanism to eravitate
through a duct 56, and into a receiver 58, and
refund the coin.

I'ne distributer is desiened to retain a coin
tor which service is given, until a coin is again
deposited 1. e., a previously deposited coin
for which service has been given will remain
1n chute 50, until a coin is again deposited,
and the carrierisagain operated, which opera-
tion will shift the previously deposited coin
into compartment 16. An arm 61 pivotally
sustained by rod 32 is provided with an edge
62 extending normally into the path of move-
ment of a comn in carrier 14. A spring 60 re-
tains arm 61 in normal position, against a
fixed stop 34, and restores said arm to said
position. A stud 59 extending laterally
from arm 61, engages an arm 63, secured to
and projecting inwardly from chute 50. A
spring 59’ located at one side of the coin-pas-
sage leading to chute 50, and out of the path
of ‘the coin, presses arm 63 upwardly, and

tends to hold chute 50 in position to remove

a coin neld therein, into passage 55 (see dot-
ted lines rig. LLL).

T'he operation of the distributer to elect
final deposit of a coin into compartment 16
will be as follows, viz:—the depositor having
deposited a coin into carrier 14, will, by lever
25, shift the carrier and discharge the coin
from the carrier into chute 50. During such
movement the comn will engage edge 62 and
shift arm 61 forwardly, whereupon the chute
50, under stress of spring 59" and restricted by
stud 59, will be shifted into position seen in
dotted lines Liz. LLI, and remove the coin
(if. any) into compartment 16. Edge 62 of
arm 61 1s formed to efect the shift of chute
50 during the initial part of the downward
movement of carrier 14 and so chute 50 will
be restored to normal position before the last
deposited coin is discharged from the carrier,
and in readiness to receive said coin.

The distributer is, preferably but not es-
sentially, operable by the depositor 4o per-
mit a deposited coin to be withdrawn in
event the desired service cannot be given, or
1f the telephone-line is inoperative. The de-
positor can shilt rest 52 to refund a coin, by a
reciprocable plunger 64, yieldingly held in
normal position by a spring 65 and extended
to the outside of the case, and there provided
with a handle 67. A stud 66 proiecting lat-
erally from plunger 64 engages the upper end
of a lever 68, pivotally sustained at 71, the
lower end of which is connected by a pin 70
with coin-rest 52.
ed by an armature % of a polarized relay H
and swings into and out of the path of move-
ment of pin 70 and thus locks and releases
comn-rest 52.  When said rest is locked, the
refunding mechanism of the distributer will
be 1noperative. Lever 68 is positively

shifted in both directions by stud 66 which

engages a recess, (see Ifig, IV), formed in the

A locking-bar 73 is shift-

907,804

upper end of said lever. Lever 68 and rest
52 are normally held by a suitable stop such
as the casing, which restricts the forward
movement ol rest 52 and stud 66, which
prevents lever 68 {rom moving in reverse di-
rection. Such construction avoids the use of
a spring. Stud 66 is also projected out-
wardly from rod 64, and engages a switeh-
lever 39, pivotally sustained at 37. Lever 89
operates an arm 38 by which the relative po-

sition of the contact-terminals of a switeh G
Switch-lever 39 1s adapted

are determined.
to be held i shifted position (dotted lines
Ifig. 1), by a latch 72 shifted by armature &
of relay L.

Locking-bar 73 releases the refunding-
mechanism after cach deposit of a coin to
permit the coin to remain within control of
the depositor until the desired service is
commenced. Such release is effected by a
lever 74, pivoted at 75 and provided with a
cam-slot 76, whereinto stud 39 of arm 01 is
extended, and said lever is connected with
locking-bar 73 by a stud 78 and slot 77.
Slot 77 permits locking-bar 73 and armature
h to move into either of two positions, inde-
pendently of lever 74. Slot 77 is formed to
shift lever 74 in such manner that lockine-har
73 will be moved into position to release the
refunding-mechanism after each deposit of a
com. 1f locking-bar 73 remains in position
shown n full lines Fig. 1T, alter an operation,
(which occurs when service is given {for a de-
posited com), lever 74 during its return
movement will not shift bar 73, so armature
b will remain in position to render the refund-
ing mechanism operable because the upper
edge of slot 77 will not engage and shift pin
78 during such return movement. Lever 39
operates switch G to render the telephone-
line moperative, when a coin is refunded and
in such event, said lever will be held in posi-
tion to thus maintain the telephone-line un-
til le ver 39 1s released from lateh 72, When
lever 39 remains in such position and lever
74 15 operated by a deposited coin, latch 72
15 shifted 1n one direction sulliciently to re-
lease lever 39 but the shift thercof is insuili-
cient to return bar 73 to its locking position,
and then also permanent magnet 2! tends to
hold the armature in its unlocked position.

1he refunding-mechanism becomes op-
erable after each deposit of a coin and if
switch G has remained in shifted position
[rom the last operation, (dotted lines Ifig. 11),
the switeh will be restored to normal posi-
tion. Polarized relay I1 comprises helices
A, W3, and an armature 7 centrally pivoted
at /% A permanent magnet A* holds arma-
ture £ 1 assigned position until shifted by
the preponderating {orce of helices 7/, 4%, or
by manually-shifted lever 74. 'This polar-
1zed relay is wound and constructed to shift
armature & into one position when current of
one direction or polarity is sent through the

7 )
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armature and so current of reverse direction

or polarity will energize the helices differ-

ently and shift the armature into another

position.

- Aswitch 1 is"s‘;hifted'_bjr'arniatui‘e h and is
adapted to make contact with a contact-

terminal 90, when the armature is in one
position, and with terminal 91, when the

~armature is in the other position. Switch T
when shifted by a deposited coin into contact

with terminal ‘91, will establish a grounded
connection for a circuit which causes actu-
ation of the line-signal at the exchange.
owitch I will remain in such position until
current, of reverse polarity is impressed upon

a circuit in which helices &/, 2* are included.
‘This shift of armature is automatically ef-

fected by response of the

by conductor 97 with a telephone-set 99.

30

~ ble only when latch 72 is in position to hold
lever 39), the depositor will pull plunger 64.

~ If a deposited coin is not refunded,lever 39

will remain in normal position and the tele-
phone-line will remain operative. When a

deposited coin is withdrawn, (which is possi-

~ Such operation will 'shift_'stju'djﬁﬁ,-' lever 39

39

40

45

which will be held in shifted position by latch
72.  With lever 39 in such position, spring- |

contact ¢ will be disengaged from contact ¢2,
- and the telephone-line will be interrupted at
- such points, so . telephonic communication
over the line will be impossible, and spring-
contact ¢ will be in contdct with spring ¢/,
- and will establish a circuit for the operation
- of call signal 98 at the substation in manner
“heremafter described. o

~ Each substation, includes a telephone-set

99, of usual construction and arrangement,
~and 1s connected with a central exchange by |

a telephone-line including branch-conductors

100, and 101, terminating at the central sta-
tion In line-springs 116, 117 of a switch-

- board of usual construction. At the sub-
~ station, conductor 100 terminates and is
connected with the telephone-set in manner
shown, and conductor 101 is connected with
conductor 95 and contact-terminal 90. A -

conductor 92 connects contact-terminal 91

with contact-spring ¢’ of switch G and a con-
ductor 93 extends from conductor 92 to

- ground 94. Terminal 90 is connected with

60

65

a branch 101 of the telephone-line, and with
~a conductor 95 in which helices A’ , h* are
- ncluded, and which is connected with con-

tact-spring ¢, of switch G. A conductor 96

connects conductor 95 and switch I. Con-
tact-spring ¢ is normally in contact with

iy

_ person at the called |
substation. Such shift will remove the
ecrounded connection from the telephone-
line and simultaneously render the refunding
mechanism Inoperative and place the coin
beyond control of the depositor. Switch G
includes a contact-spring ¢ shifted by switch- |
arm 38 of lever 39 and spring-contact ¢’ con-
nected with switch I, and aspring ¢?connected | is ¢
| of battery

3‘

spﬁng'gz_; _fWhi_ch is connected 'With_ a tele-

phone-set 99 by a conductor 97.

-~ The switch-board and associated appara-
tus at the excharige comprise a line-relay
102, a switch 103, controlling passage of cur-
rent over a local circuit in which line-signal
104 15 1ncluded and a battery 105 connected
“with conductor 106 (wherein line-relay 102
is included), and with ground 108 by con-
ductor 107. Conductor 106 terminates ad-
“jacent a switch 109 connected by a branch-
~conductor 110 with line-conductor 100. A
| cut-out relay 111 is connected by a conduc-
| tor 112 and branches 113 thereof, with the
several test-rings 114 of each spring-jack,
and by conductor 115 with a conductor 107,
| grounded at 108. Fig. I shows a substa-
tion A connected with a switch-board B at
the exchange and a substation C connected
with. a switch-board D at the exchange.
The exchange is also equipped with a cord-

loop E including usual plugs 119, a cen-

tralized battery 120 connected by a con-

ductor 121’ with ground and supervisory
signals 121 and 122. The tip of plug 119

70

80 .
85

90

1s connected by conductor 123 with one side

120. The sleeve of plug 119 is

connected by conductor 124 with the other

side of battery 120. Supervisory relay

125 is included in conductor 124. A con-

ductor 126 connects the body of plug 119

becomes energized when the called station

‘answers a call, and shifts switches 131 and
132 to etfect reversal of the direction of the

current passing over the telephone-line ex-

tending between the calling station and the
| exchange. This reversal energizes polar-
1zed relay H in such manner that the refund-

ing-mechanism will be locked and places the

deposited coin beyond control of the de-
~positor and disconnects ground 94 from the
line and shunts relay H so the lock for the re-
tunding mechanism can not be manipulated

from the called station. A conductor 133
connects switch 131 and the sleeve of plug

118 and a conductor 134 normally engaging

switch 131, is connected with battery 120.
A conductor 135 extends from conductor 134

‘to a terminal adjacent and normally out of
contact with switeh 132. A conductor 136

05

-and a conductor 127 leading from one side

of battery 120. A switch 128 and relay
125 control operation of the circuit in which
| supervisory signal 122 is included. A re-
versing-relay 129 is included in a conductor
130 terminating adjacent switch 128 and
connected with contluctor 126. Relay 129

100

105
110
115

190

connects switch 132 and the tip of plug 118.

A conductor 137 normally contacting with
switch 132 is connected with the opposite

side of battery 120. A branch conductor
138 extends from conductor 137 to a termi-
nal adjacent and normally _
with switch 131. Supervisory relay 139, |
| which controls signal 121 is included 1n con- 130

out of contact

125
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ductor 137. A conductor 138 in which
supervisory signal 121 is included, connects
conductor 127 and the body of plug 118. A
switch 141 1s connected with conductor 127
and 1s adapted to engage the terminal of a
conductor 140 connected with conductor 138’
and to exclude current from signal 121,
when the line 1s operative. A ‘‘ringing-
key’ 142 of usual construction is connected
as shown, and thereby alternating current
may be impressed into the line from a gen-
erator 143 connected with ground at 144.
It will be understood that the cord-loop has
assoclated therewith, the usual apparatus
such as operators’ telephone-set, listening-
key, and resistance-coils, the arrangement
of which are well understood 1n the art, and
need not be specifically deseribed.

The operation of the improved teleplione-
system will be as follows:—A person, ¢. ¢., at
substation A, dasiring telephone-service de-
posits a coin through slot 22 of the toll-re-
celving-apparatus, mnto the coin-carrier and
then operates the carrier to discharge the
coin. 1nto the distributer and to effect the
actuation of the line-signal. During the
initial part of the shift of the coin in the car-
rier, arm 61 will release chute 50 and permit
spring 59 to shift said chute to d2posit a pre-
viously daposited coin (if any) into compart-

ment 16. DBefore the last d>posited coin

reaches distributer-chute 50, said chute will
have been returned to the position seen in
Fig. 111, in res diness to receive the last de-
posited coin, which will be dischareed and be
temporarily held in chute 50 In readiness to
be withdrawn if the telephone-line is inop-
erative, or service cannot be eiven, or to be
secured therein against withdrawal as soon
as the desired connection is mads. During
eacit operation of arm 61 resulting from
deposit of a coin, lever 74 will shift armature-
switch I, into engagement with terminal 91
and close an electrical circuit which causes
actuation of line-signal 104 of the calling
station as follows, viz:—ground 108, con-
ductor 107, battery 105, conductor 106, relay
102 (which operates switch 103 and controls
the local circuit in which line sional 104 is
inclvd-d), switch 109, all of switch-board B,
conductor 110, line-conductor 100, telephone-
set 99, and the switch-hook thereof, conduc-

tor 97, springs ¢* and ¢ of switch G, condue- |

tor 96, switch 1 terminal 91, conductor 93
and ground 94. Line-relay 102 will close
the local circuit of line-signal 104 and notify
the exchange-operator of the deposit of a
comn and that-a connection is desired. The
line-relay remains actuated until the oper-
ator responds to the call by inserting a plug
into thejack unless the coin is withdrawn.
Assuming that the coin 1s not withdrawn,
the operator will insert plug 118 into one of
the spring-jacks of switch-board B. A cir-
cult for speech-transmission between the ex-

f

—

[

R

. of line-signal 104.

lished as follows, viz:

907,804

change and the calling substation will then
be established as follows:—battery 120, con-
ductor 134, switch 131, conductor 133, sleeve
of plug 118, hne-spring 117, line-conductor
101, conductor 95, m which relay H 1s in-
cluded, conductor 96, normally closed con-
tact-springs ¢, ¢°, conductor 97, telephone-
set 99 1 usual manner (the receiving mstru-
ment bemng removed from the switch-hook),
Jine-conductor 100, line-spring 116, tip of
plug 118, conductor 136, switch 132, conduc-
tor 137, relay 139, and back to battery 120,
Current passing over this circuit will be of
that sign or polarity which will confirm the
position (dotted lines I1g. I1), of switeh I
and retain the switch m contact with termi-
nal 91.  When said circuit for speech-trans-
mission has been completed, circuit will also

be established as follows. viz:—orounded
. J .

conductor 1217, battery 120, conductor 127,
switen 141, conductors 140, 1387, body of
plug 118, test-ring 114, conductors 113, 112,
cut-out relay 111, conductors 115, 107 and
ground 10S8.  Knergization of relay 111 will
shift switch 109 and break the sienahme-cir-
cuit thereat, and dizcontinue the actuation
While relay 139 15 ener-
g1zed, supervisory signal 121 will be mactive.
When the circult for speech-transmission is
broken either at the switeh-hook or switech G
of the callimg station, relay 139 will be de-
energized, and switch 141 will interrupt pas-
sage of current over the signal circuit from
battery 120 except said signal, which will
notity the operator of tue circuit for speech-
transmission resulting when the depositor

restores the receiving-mstrument upon the

switch-nook after service, and if the deposi-
tor withdraws the deposited coin, the circuit
will be mterrupted at switeh G. Therefore,
the coin cannot be withdrawn from the toll-
apparatus witnout knowledge of the ex-
change operator.

1he operator ascertains in usual manner as
well understood in the art, the station where-
with connection 1s desired, and next ascer-
tains whether or not service can be given.
Assuming that the line wherewith connee-
tion 1s desired 1s free, the operator will msert
plig 119 into one of the jacks of the called
station, e. ¢., switch-board D. 'The calling
substation will be notified by “ringing-key”
142 that a connection has been made. An
electrical circuit for the operation of call-sig-
nal 98 at the “called’ station will be estab-
orounded conductor
144, generator 143, conductor 124, sleeve of
plug 119, lime-spring 117, line-conductor 101,
terminal 990, switch 1, conductor 96, springs
g, g*, conductor 97, the condenser of the tele-
phone-set and call-signal 98 to ground. Said
carcuit will be estabhshed in said manner if
switch I has been left m position shown in
K1g. 1, after the last operation of the tell-ap-
paratus. 1 switch I1s left in the other posi-

70
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tion, the call mgne,l wﬂl be aetua,ted as here--;'
mafter described. Exchange-operator hav-
.ing inserted plug 119 into the jack of the
~called station, can then give attentlon to the
other conneetlons Wthh may be desired. 1t
is not necessary to wait until the called sub--

station has responded to the call nor is it nec-
- essary to give any attention to the operation
~of the toll—epperetus as the further operation
Circuit for speech-transmis-
slon between the exchange and the called
station is interrupted at the switch-hook of

1s automatic.

the telephone—eet thereat, until the call is re-

station removes the receiving-instrument

from the switch-hook circuit will be auto-

matically established whereby a coin held in

‘the distributer of the toll-apparatus at the

calling station will be placed beyond control
of the depesitor.

depemtor

supervisory signal 122 will pass as follows,

viz:—grounded conductor 121’ battery 120,
conductor 127, eenduetor 126 (in which eu-'.

pervisory 51g11e1 122 1s included), body of

39

10

45

pltg 119, test-ring 114, conductors 113, 112,
107 and O'round 15
_ '108 Vihen the line is in use, the superm—-.'
sory signals-(usually lamps) are inactive but
~as soon as the telephone-line is interrupted,
the supervisory signal will be actuated by |
current from battery 120.
completed for speech-transmission, current
passing throvgh conductor 124 will energize
relay 125 and shift switch 128, and th&. ]i ex- |

ere-

relay 11 1 conductors 1 15,

W hen a circult, is

elude signal 122 from the elremt
fore, while the telephone—lme is In use, the

s-_;perwsory-elgnele will - be inactive, and

when the tse of ihe telephene—lme 18 dlseen—
tinued, the supervisory signals will be active,

thus mdwetmg the eond1t10n of the 1111e to_

: - the operator.

00
" ment from the switch-hook,
speech-transmission will be estebhshed as
~ follows, viz:—battery
tip of pluo 119, line-spring 116 lme-—eonduc-_

- 85

60

‘When a pelsen et the called stetlon Te-
sponds and removes the receiving instru-
current for

tor 100, telephene—set 99, conductor 97,

90, line-conductor 101, sprmg 117, “sleeve of

_ lug 119, conductor 1‘?4 supervisory-relay
125 and back to battery 120 Energization

- verzing relay 129.
follows,

bettery 120, switch 128,

‘battery
ing between the calling stetlon and the cen-

When the person at the called

_ eonduetor 133, switch 181 conductors 138
137 to battery 120. ~dSuch reversal of current
~will differentially energize relay H and effect

As soon as the service
- commences, the coin is automatically
 posed of, e,nd placed beyond control of the
If the call is not responded to,
the coin can be withdrawn as the refundmg_
mechanism will be operable.
- When plug 119 is connected Wlth the. 1111e
of the ealled station, current for actuation of |

“dis-

| the grounded conductor at the substation

ceptible to ehenge by switch 31, 32.
switch I has once been shifted, it will provide .
‘a direct passage for current and from which 105

120, conductor 123,

, | change.
Springs q . ¢, conductor 96, S’Wltch 1, termmel:

S

"126 ‘body of plug 119, test-ring 114, conduc-
;tore 113, 112, 115, 107 and
Relay 129 will shlft emtches 131 and 132 and

ground 108. .

eﬂeet reversal of the flow of potential from

120 over the telephone-line extend- 7g

tral exchange. When switches 131, 132 are 3

‘In said shifted position, current for speech-
‘transn ission between the exchange and the
“calling station, and for operation of relay H,
.-_of the toll—eppa,ra,tus will pass as follows
‘Viz:—battery
switeh 132, ‘conductor 136, tip of lug 118
line-spring 11 6, lme-eonduetor 100 telepheﬂe—
| set 99, conductor 97, springs ¢, ¢%, conductor

96, conductor 95, in which helices R,
;polarlzed relay H are included, lme—eenduc—'

79

120,

econductors 134, 135

80
h? of

tor 101, line-spring 117, sleeve of plug 118,

85

shift of armature switch I into position to
operate locking-bar 73 and render the re-
funding-mechanism inoperative and exclude

20

from the line. The coin then passes beyond

_eentrol of -the depositor at the calling-sta-

tion. The means thus described are oper- -

ated autematleelly upon response at the
~called station and dispose of the coin de-
posited at the calling station insofar as the

f.dep051ter 1S concerned. '

95

When relay H has been actuated as a re-

sult of the reversal of the flow of current
over the telephone—lme and when the person
at the called station responds, armature o

will be shifted and will be no longer sus- .
When

relay H 1s excluded. Resultantly, repeated
“operation of the relay H which Would release
the refunding mechanism and permit with-
drawal of a coin when the receiver is replaced
‘upon the switch-hook at the called station, 119

is impossible because the relay is no 1enger

responsive to current change in the line,

{ until the toll-apparatus or call-signal is oper-
ated. After reversal of current and opera- .
‘tion of the polarized relay, current at the call- 115
ing station will pass from line-conductor 100 |
- as before to telephone 99, conductor 97,
switches ¢?,

g, conductors 95 96, switch 1
terminal 90 conductor 101, and back to ex-

switch I will shunt helices of relay H from
the circuit and prevent further operation of
armature h by manipulation of the emteh—

‘hook at the called station.
of rele,y 125 will establish a circuit which ex- |-

‘cludes supervisory signal 122, including re~
Said circuit will be as
viz:— grounded conductor 121/,
conductor 130

In event the desired service cannot be 125'_.

given, e. ¢., if the telephone-line extending
between an exchange and the substation is
““busy,”’

or meperatwe , the operator will
not insert plug 119 into-a spring-jack and

65 (wherem reley 129 1s mcluded) , eendueter | W111 mform the patron at the cellmg station 130

100

Direct passage of current through 120
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by ““busy’’ sighal or orally as well understood
in the art, that the desired service cannot be
given. At such time, switch I contacts with
terminal 91 and the refunding-mechanism is
operable because the switch will not then
have been shifted from  the position as-
sumed aiter deposit of a coin. The depositor
when informed that the desired service can-

not be given, will pull plunger 64 and operate

the reiunding-mechanism.

W hen a coin is withdrawn, the telephone-
line between substation and the exchange is
broken to prevent operation of the line-siznal
until a coin is again deposited and in such
manner that the call-sit nal can be actuated
from the exchange. After operation of the
refunding mechanism, lever 39 will be held
by latch 72 until armature % is acain shifted
to release lever 39. After operation of the
refunding-mechanism armatuve & remains in
position seen in dotted lines Fiz. IT and ter-

minal 72 thereof, projects slizhtly into the

path of the lower terminal of lever 39. In
moving forwardly, lever 39 will depress ter-
minal 72 sliz htly, and only to such an extent,
that permanent ma-net h* will restore the
armature to said position and cause terminal
72 to arrest switch-lever 39. Switeh-arm 38
depresses sp1ing ¢ out of contact with spring
g° and into contact with spring ¢’. The line-
siznal will then be inoperative, because cir-
cult for the line-siznal will be open at con-
tact-spring ¢*>. Therefore, when the coin is
withdrawn, actuation of the line-si-nal is
forthwith discontinued and the line-siznal is
rendered inoperative until a coinis deposited.
The line however, remains in condition to
permit the exchange operator to-actuate the
“call siznal”.

Vi hen connection is made after a service,
the system will remain in condition to permit

the operation of the call-si-nal from central

office by operation of rinzing - key 142.
Alternating current for the operation of the
call-siznal will pass as follows:—grounded
conductor 144, cenerator 143 one of the
switches of key 142, conductor 124, the
sleeve of plug 119, line-spiing 117, line con-
ductor 101, terminal 90, armature switch I,
conductors 96, 95, sprincs ¢, ¢*, conductor
97, throuzh the conductor in which the con-
denser is arranged, call-siznal 98 and to
ground.

When a coin is withdrawn the telephone-
line remains in such condition that the call-
siznal can be actuated while the line-sitnal
1S Inoperative, until a coin is deposited.
Shift of spring ¢ into enga~ement with con-
tact-spring ¢/, breaks the line-siznal-circuit
and makes connections whereby the call-siz-
nal can be operated. The telephone-line is
opened at switch G by withdrawal of a coin,
but the operator actuates thecall-si-nal by
operation of ringing-key 142, which will

-
<
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grounded conductor 144, alternating current
generator 143, conductor 124, sleeve of plug
119, line-spring 117, line-conductor 101, con-
ductor 95, helices 2%, ' conductor 96, switch
L, terminal 91, conductor 93 and ground 94.
Alternating current will produce a vibration
of armature £, which will then withdraw con-
tact-spring ¢ and said lever will be restored
to normal position. Thereupon alternating
current: wih flow from conductor 101, and
through switch I, conductor 96, spring ¢, ¢°,
conductor 97, throuzh the condenser of the
telephone-set, call-siznal 98 and to cround.
Thus actuation of the call-siznal automatic-
ally restores the telephone-line to normal po-
sition, so communication can be had with
the substation (as a “called” station), if the
line remains broken by reason of the opera-
tion of the refunding-mechanism, and simul-
taneously renders the refunding-mechanism
moperable. The call-siznal is operative rve-
cardless of the condition of the line, 7. ¢.,
while switch (3 1s in normal or other position.

tf the next call o1i_inates at a substation,
while switch G and armature-switeh | ave in
shifted position, lever 74 upon deposit of a
coin wiﬂ first shift armature 4 to release lever
39 and restore spiing ¢ to normal position
and then reversely shift armature 2, switeh
L and locking-bar 73 into position shown in
dotted lines Kiz. 1. Dwing deposit of a
coin, stud 59 of lever 51 {irst shifts armature
h downwardly to release lever 39 and thus
restore the telephone-line to normal condi-
tion at switch (i, and then shifts the arma-
ture reversely, to connect the line-conductor
with ground to complete a cireuit for actua-
tion of the line-siznal. Switch L is thus re-
stored to normal position by operation of the
toll-apparatus and by actuation of the call
siznal.

In FKig. V, a connection at a substation
adapted for use in systems in which several
substations are connected with a telephone-
line extending to the exchange, and gener-
ally known as “party-lines”.  In such sys-
tems, 1t 1s now common practice to provide
differently operated call signals, wherehy the
central ofiice can by differential or selective
means, call each of the substations conneeted
with the line.  In suchsystems, 1t is common
to actuate the call-sienal or one or more of
the stations connected with the line by send-
g alternating current over one of the
branch conductors thercof, and of one or

more of the other stations, by impressing
alternating current upon the other line-con-
ductor. The present system can he readily
adapted for use in such systems by modifi-

cations of the construction of and the econ-

nections of switch G, the construction of the
toll-apparatus being similar to that herein-
after described. Switch-arm 38 in this form
of the mvention is arranced to simultane-

s ()

85

100

LOH

116

1EH

120

cause current to pass as follows, viz:— | ously shift contact-springs ¢, ¢* and ¢°, nor- 130
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5 ratus are normally in position shown and

- impressed upon the line over conductor 100,

10 ¢%, ¢, conductors 92, 93 and ground 94.

20 H‘avin_gfthUs-d'e_scri_b_edmjf _in?enti.{)n;ﬁhat

25 change, and a line-signal, of a toll-receiving- -

40 exchange, of a toll-apparatus including coin-

45 secured against operation, and means where-
by said relay will be short-circuited {from |

- for speech-transmission and operating said

- 99 be short-circuited from the line.

60 trolling & connection which causes actua-

SR '";,;_-907;305_7-I_f S N

mally m contact with springs ¢, ¢ and ¢*,
respectively, and arranged to shift springs ¢
and ¢° into contact with springs ¢’ and ¢*, re-
spectively. The telephone-line and appa-

alternating current to operate the call signal”

will pass as follows, viz:—conductor 100,
the condenser and call-signal 98, springs

When switch G is in shifted position, current
will momentarily pass as follows, viz:—
conductor 100, the condenser and call-signal,

- springs ¢*, ¢*, conductor 95, helices &', A2, |
- 15 switch

I, conductors 92, 93 and ground.
~ Armature % will thereupon shift switch I
- which will release switch-arm 38 to restore
switch G to normal position, when current
will pass as aforesaid. -

I claim as new, and desire to secure by Let-

ters Patent, is:—

1. The combination with a telephone-line

extending between a substation and an ex-

apparatus comprising coin-refunding means,
“a relay included 1 the circuit for speech-
transmission, and means whereby said re-

lay will be short-circuited. BT O
30 = 2. The_chmbiIia,_tiOIl'wi_th_'_a.ft’elephone—'-line
extending between a substation and an ex-
change, and a line-signal, of a toll-receiving

~ apparatus comprising coin-refunding means,
~ a relay included in the circuit for speech-
35 transmission. and operating the toll-appara-
tus to retain a coin, and means whereby the
relay will be short-circuited. ~

- 3. The combination with a telephone-line

- extending between a substation and an

refunding means operable by the depositor,

& relay included in the circuit for speech- |

transmission means operated by said relay
and whereby the refunding means will be

4. The combination with a telephone-line
‘extending between a substation and an
50 exchange, of a toll - apparatus comprising

coin-refunding means, a switch at the sub- |

station and a relay included in the circuit

switch, and means whereby said relay will
- 5. The combination with a,'teleph_olleéline_
extending between a substation and an
exchange, and a line-signal of a toll-appa-
~ratus, a switch at the substation and con-

- tion of the line-signal, and a relay at the

speech - transmission, and operating said |

switch to remove said connection from the

‘actuated.

S -.Thé-agmmbinéjﬁbﬁ with a telephone-line

extending between a substation and an
exchange, and a line-signal of a toll-receiv-

ing - apparatus comprising coin - refunding

| means operable by the depositor, a switch 70
having a grounded connection causing

‘actuation of the line-signal, said switch
‘being shifted to make such connection,
‘when a coin is deposited, a relay shifting

sald switch to remove the grounded con- 75

‘nection from the line, and means whereby

said relay will be actuated.

- 7. The combination with a te]ephone—]ine
extending between a substation and an

-exchange, and a line-signal, of a toll-appa- 80
| ratus, a switch controlling '

. _ - & connection
which  causes actuation of the line-signal,
and a relay at the substation and included

1 1n the circuit for speech-transmission and

operating said switch to remove said con- 85

| nection from the line, said relay being irre-
| sponsive to current for speech-transmission

between the exchange and the substation.
8. The combination with a telephone-line

‘extending. between a substation and an 90
| exchange, and a line-signal, of a toll-appa-

ratus, a switch controlling a connection
which causes actuation of the line-signal,

‘and a polarized relay at the substation and
1ncluded in the circuit for speech-transmis- 95

ston said relay being irresponsive to cur-

‘rent used for. speech-transmission and re-
sponsive to current.of the same potential

and of different polarity when such is im-

pressed upon the line and operating said 10u.
{ switch to remove said connection from the

]iﬂe‘ o

9. The -ctimbinja't'iOn With a t-elephmle—line |

extending between a substation and an
exchange, and a line-signal, of toll-apparatus, 105

‘a switch controlling a connection which

causes actuation of the line-signal, a polar-

1zed relay at the substation and included in
‘the circuit for speech-transmission between

the exchange and the substation, and operat- 110
Ing sald switch to remove said connection

| from the line said relay being irresponsive
‘to current used for speech - transmission
and operated when current of different
‘polarity is impressed upon the line, and a 115

reversing relay and connections at the ex-
change, whereby the polarized relay will be

'10. The combination with a telephone-
line extending between a substation and an 120
exchange, of a toll-receiving apparatus, a

relay included in the circuit for speech- o
transmission, a switch, connections whereby
the rélay will be short - circuited, thus

rendering the relay electrically Inoperative, 125

-_ _ _ _ ‘and mechanical means whereby the switch
- substation, and included in the circuit- for |

will be shifted to its alternative position.
11. The combination with a telephone-

Iime extending between a substation and an

65 line. Coesh L 4 exchange, of a toll-receiving apparatus, 130
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a relay included in the circuit for speech- | current of the same potential and reverse

tra,nslmssmn, a switeh, connections whereby
the relay will be short- circuited, means
whereby said switch will be held 1n ]’)OS]thﬂ
to short-circuit the relay, thus rendering
the relay electrically mopemtwe and me-
chanical means whereby the switch will be
shifted to 1ts alternative position.

2. The combination with a telephone-line

extending between a substation and an ex-

change, of a toll-receiving apparatus, a relay
moluded in the circuit for speech-transmis-
ston, a switch, connections whereby the relay
will be short-circuited from the line, means
whereby said switch will be held m position
to short-circuit the relay, thus rendering the
relay electrically imoperative and com-op-
erated means whereby the depositor can shift
sald switch into alternative position.

13. The combination with a telephone-hne
extending between a substation and an ex-
change, and a line-signal, of a toll-receiving-
apparatus comprising cowm-refunding means
operable by the depositor, a relay mduded mn
the circuit for speech-transmission and a
switch operated in one direction by sald relay
and having connections whereby the relay
will be short-circuited and w hereby the line-
signal will be actuated and means for shifting
satd switch to 1ts alternative position.

14. The combination with a telephone-line

extending between a substation and an ex-

change, and a line-signal, of a toll-recerving-
apparatts comprising coln-refunding means,
a switch controlling a connection which
causes actuation of the line-signal, a relay
included in the circuit for Speech “transmission
and operating sald switch to remove said
connection from the line, and means whereby
sald relay will operate the toll- -apparatus to
retain a coin when said switch 1s operated to
remove said connection from the line.

15. The combination with a telephone-line
extending between a substation and an ex-
change, and a line-signal, of a toll-receiving-
appar ratus COMPTISINgG com—reﬁmdmﬂ means
operable by the depositor, a switch “control-
ling a connection which causes actuation of
the line-signal, a relay mcluded 1n the circuit
for speech—-tmnsmlssmn between the substa-
tion and the exchange and operating said
switch to remove said connection from the
line, a connection whereby the relay will be
short-cirevited when thus shifted and means
whereby the toll-apparatus will be operated
to retain a coin when said switch 1s shifted to
remove sald connection from the line.

16. The combination with a telephone line
extending between a sub-station and an ex-
change, of a toll receiving apparatus com-
prising coin refunding means, a polwllzed
relay for Gpera,tmg one of the parts of the
toll apparatus, said part remaining unshifted
when current of one polarity passes throrgh
the relay and being S]llfte(]_ by the relay when

1

polarity passes through the relay, and means
whereby reversal of current will be eflected
by completion of the circuit for speech trans-
mission between two sub-stations.

17. The combination with a telephone-hne
extending between a substation and an ex-
change, and & line- -sienal, of a toll-recerving-
apparatus comprismg coin-refu ndmg means,
a polarized relay having an armatuire not
shifted by current of one direction, but
shifted by the same potential of reverse di-
rection automatically operating means for
reversing the direction of current, a switch
having connections w hereby said relay may
be short-ciret ited, and coim-operated means
W 11“161)‘33” sald switch may be shifted.

18. "the combination with a telephone-line
extending between a substation and an ex-
change, and a Ime-signal, of a toil-recerving-
mpwmjmts comprising com-refunding means,
a polarized relay having an armature ]m‘]
1s not shafted by current. of one direc tmn but
shifted by current of the same potential of
reverse directlon, means at the exchange
whereby current will be i impressed upon the
line in reverse direction when cireuit for
speech-transmission between two substations
1S esta blished and means whereby the comn-
refunding means will be rendered moperative
by said relay.

19. The combination with a telephone-line
extending hetween a substation and an ex-
change e, and a line- sienal, of a toll-receiving-
apparatus comprising (‘011}—1@[1111(1111{1 means,
a switch having connections w hcwh} (he
line-signal may be actuated, a polarized relay

- h&vmf} an armature which is not shifted by

current of one direction and means at the ex-

change whereby current of reverse direction
will be impressed upon the line when circuit
for speech-transmission between two substa-
tions is established to operate said relay and
said switch to remove said connection from

'the line.

20. The combination with a
line extending between a substation and an
exchange, and o line-signal, of a toll-recerv-
INg - '*tppamtus comprising coin-relunding
means, a switehh baving connee 11011% i\ mlelw
the line- sighal may be actuated, a polarzed
relay hfwmh an armature which is not shifted
by current of one dir ection, but responsive to
current of the same potential of reverse di-
rection, automse tmal}v olmmiod neans at
the ;;xchfm% Whomm current, of reverse di-
rection will be impressed upon the Ime to op-
erate said relay and said switch to remove
said connection from the line, and means
ﬁ"hel eby said relay will operate the to

atus to render the refunding meansr.
tive.

21. The combination with a telephone-lne
extending between a substation and an ex-
change, of a toll-recelving-apparatus, com-

telephone-
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' prismg CQi"il'-i;efu]iding—-_iiiéa_hs dperablé b’y'thé.filihe_ and :respon'sive: to current employed to

~ depositor, a switch connected with the tele-
~ phone-line and interrupting the line when the |
refunding means is operated, and a relay m- |

cluded in the circuit ror speech-transmission
and restoring the switch to normal position:

alter operation.

© 22. The combination with a telephone-line

- extending between a substation and an ex-

10

19

change, of a toll-receiving-apparatus com-
‘prising coin-refunding-means operable by the
depositor, a switch connected with the tele-
- phone-line and interrupting the line when the

refunding means is operated a relay restoring

the same to normal -position and means
whereby the toll-apparatus will be operated

~ to retam a coin, also operated by said relay.

20

- 23. The combination with a telephone-line

-extending between a substation and an ex-
change, of a toll-receiving-apparatus com-
prising coin-refunding-means operable by the

~depositor, a switch connected with the tele-
~ phone-line and interrupting the line when the

25

30

- 35

40

refunding means-is operated, a relay restor-
ng the switch to normal position, means

whereby the toll-apparatus will be operated

to retain a coin also operated by said relay
and means whereby the relay will be short-

circuited. =

~ 24. The combination with a telephone-line

- extending between a substation and an ex-
~change, of a toll-receiving apparatus com-
prising coin-refunding-means operable by the
deposttor, a switch connected with the tele-
phone-line and interrupting the line when the

refunding means is operated, a relay operat-

ing said switch to restore the switch to nor-
mal position, means whereby the toll-appa-
ratus will be operated to retain a coin, also
operated by said relay and automatically op- |

‘erating means for actuating said relay.

~ change, and a line-signal, of a toll-réceiving-
apparatus comprising com-refunding means
~operable by the depositor a switch connected
with the line and rendering the line inoper--
‘able when the refunding means is operated, a

45

- 80
- signal 1s operated by the exchange, and

means whereby the refunding means will be
rendered inoperable said means being oper-
ated by said relay and automatically operat-

- Bb

- sald means. L
~26. The combination with a telephone-

- 25. The combination with a telephone-line

extending between a substation and an ex-

relay restoring said switch to normal posi-
tion, said relay being actuated when the call-

ing means for actuating said relay to operate

- line extending between a substation and an

60

exchange and a line-signal, of a toll-appara-

tus comprising refunding means operable by
the depositor, a switch interrupting the line

~ when the refunding meansis operated, and s,

polarized relay connected with the line and
Irresponsive to current normally upon the 1

for rendering the refundin
i able, and shifted by said re
‘to render the refunding means inoperable
| and a permanent magnet holding the arma-

operate the call-signal. -
27. The combination with a telephone-

line extending between a substation and an
‘exchange, and a line-signal, of a toll-appara-

tus comprising refunding means operable by

the depositor, a switch, and a polarized relay
included in the circuit for speech-transmis-

65

70

sion and irresponsive to current normally
upon the line, and responsive to current em-

ployed to operate the call signal, and means
whereby said relay will be short - circuited
Irom the line. =~ - '
.. 28. The combination with a telephone-

75

line extending between a substation and an

exchange, and a line-signal, of a toll-appara-
tus comprising coin-refunding-means oper-
able by the depositor, a switch Interrupting

the telephone-line when the retunding- -
means is operated, a switch having connec-
‘tion whereby the line signal can be operated
‘and a relay connected to the line so that cur-
rents normally upon the line will not actuate
‘the relay but so current employed to actuate
‘the call signal may actuate the relay. o
. 29. The combination with a telephone-
line extending between a substation and an
‘exchange, and a line-signal, of a toll-appara-
| tus comprising coin-retunding means oper-

able by the depositor, a switch interrupting

the telephone-lne when the reversing means
18 operated, a switch having connection

‘whereby the line-signal can be operated,
‘means whereby the refunding means can be
rendered inoperable, and a relay connected
‘to the line, so that currents normally upon
the Ime will not actuate the relay, '

and irre-.

80

85

90

95

100

sponsive to current of reverse polarity and -

responsive to current employed to operate
the call signal at the substation, said relay

~operating both of said switches and said
means. o ' .

- 30. _In_a_:toll-fa;pparattts, .'fo_r teleph.ones',' the
combination with a coin-refunding means
‘operable by the depositor, of a relay, means

means 1noper-
ay 1mto position

“ture of the relay in assigned position.

_31. In a toll-apparatus, for telephones,
the combination with a coin-refunding means

means for rendering the refunding means in-

operable, and shifted by said relay into posi-
| tion to render the refunding means inoper-
able, and means whereby said means will be

shifted when a coin is deposited.

105

110

115

operable, by the depositor, of a relay and

120

32, Inatoll-apparatus, for tel_ephones, the

combination with a coin-refunding means
operable by the depositor, of a relay, means

rendering the refunding means inoperable,
~shifted by said relay into position to render

the refunding means inoperable, means
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whereby sald means will be shiited when a
coln 18 deposited, said relay comprising a per-
manent magnet holding the armature o:i the
relay in assigned position. |

33. Ina toll—appamtus tor telephones, the
combination with a coln-refunding means
operable by the depositor of a s sitch con-
trolling actuation of the line-signal, and
shifted to one posiilon when a coin 18 de-
posited, means whereby the refunding means
will be rendered i1noperatie and a relay
shifting said switch to 1ts other position and
opera,ume* sald means.

34. In a toll-apparatus for telephones the
combination with a com-relunding-means
operable by the depositor of a 1elay;, means
operating the apparatus to retain a coin and
shifted by said relay, a switch operated when
the refunding means i1s operated and render-
1ng the line imoperati e, said switch being
held in shifted p031t1011, and restored to
normal position either when a coin 1s de-
posited or when the relay is energized by
alternating current.

35. Ina toll—-mppu atus for telephones, the
combination with a coin-refunding-means
operable by the depositor of a ielay and
means operating the toll-apparatus to retan
g coin, and snifted by said relay, a switch
operated by the refunding means, a switch
controlling actuation of the line-signal, a re-

lay operating the line-signal, in one direc- |

|
|
|

- combination a com-refunding 1

207,804

tion, and means whereby said switehes will
be shifted into normal position when alter-
nating current has passed through the relay
and means whereby the 1111e11111)lel switeh
will be1estored tonormal position and where-
by the other switeh will be operated mto
shifted position when a coin is deposiied.

36. In a toll apparatus for telephones, the
means oper-
able by the depositor, of a sw itch control ng
actuation of the hme-signal, said switeh ha-
ing two positions and coin- operated means
Shﬂune sald switeh into shifted posttion
from mormal position and from and to 1ts
shifted position, 1 the switch has remained
n shifted position.

37. In a toll-apparatus the combimmation
with coin-refundimmg means operable by the
depositor, of a switeh operated mto shifted
position to interrupt the lime when the re-
funding means 1s operated, means [or hold-

N lne switch m shilted position, a relay

which restores said switeh to noima POsI-
tion, a lme-signal restored to normal posi-
tion by said 1ela,y and com- (}]J(‘ldl(‘d TS
shifting the line-signal to shifted pesition
and the 111Leuuptu -switeh o normal posi-

tion.
DAVID
In presence of—
Frep GeErLAcH,
LILLIAN PRENTICE.
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